Standards are essential to the advancement of science and technology. In systems and synthetic biology, numerous standards and associated tools have been developed over the last 16 years. This special issue of the Journal of Integrative Bioinformatics aims to support the exchange, distribution and archiving of these standards, as well as to provide centralised and easily citable access to them.
together, it is expected that the federated projects will develop a set of interoperable standards covering all the aspects of computational modelling. Building on the experience of mature projects, which already have stable specifications, software support, user-base and community governance, COMBINE helps foster or support fledging efforts aimed at filling gaps or new needs" [2] .
An important component of COMBINE's mission is outreach, particularly two yearly meetings: (1) HARMONY (Hackathons on Resources for Modeling in Biology) workshops, which are focused on the development and interoperability of standards and the software that support them; and (2) COMBINE forums, which feature presentation, discussion, poster and breakout sessions focused on standards development and their scientific applications. For more information, please see http://co.mbine.org/.
When the first systems and synthetic biology standards began to be developed in the late 1990's, the definitions of the standards were published and made accessible in diverse ways, such as the standards' web pages or preprint services. However, there was no centralised, properly citable platform available. Last year, the COMBINE initiative introduced the first collection of up-to-date versions of systems and synthetic biology standards as a special issue of the Journal of Integrative Bioinformatics (JIB) to provide a single, easily accessible and citable platform for the publication of these standards [3] . The current special issue is intended to serve as both an update as well as an overview of the current state of standards in the domain.
COMBINE standards and their associated standardisation efforts cover a broad range of topics in systems and synthetic biology. We distinguish core standards (i. e., those with a specification implemented in several software tools, and with a broad user base); associated standards (i. e., those employed by the core standards or serving support roles); and candidate standards (i. e., efforts that have indicated their interest in becoming COMBINE standards in the future). All that are connected to COMBINE in 2016 are shown in Figure 1 .
In the following list, we summarize the core COMBINE standards. Where possible, we refer to the most recent specification published in the series of JIB special issues (2015 and 2016). A few standards' specifications are currently only available from their websites, in which case, we refer to that resource instead.
BioPAX (Biological Pathway Exchange), to store biological pathways and support the exchange, integration and analysis of biological pathway data [4] . The current specification can be found on the BioPAX web page [5] . SBGN (Systems Biology Graphical Notation), for the graphical depiction of processes and networks studied in systems biology [6] . Three SBGN sublanguages can represent different aspects of phenomena at different levels of detail:
• SBGN Process Description 1.1.3 [7] • SBGN Entity Relationship 1.2.0 [8] • SBGN Activity Flow 1.1.2 [9] SBML (Systems Biology Markup Language), to represent computational models in systems biology such as models of metabolism, signal transduction and gene regulation [10] . The most recent definition is SBML Level 3, which consists of a base format (Core) and packages that extend the core: SED-ML (Simulation Experiment Description Markup Language), to describe the procedures to analyse and simulate models, including model identification, preprocessing, simulation setup, post-processing of simulation result and presentation thereof [17] . The current specification is SED-ML Level 1 Version 2 [18] .
CellML, to store and exchange reusable, modular computer-based mathematical models [19] . In addition to the CellML standard, CellML also defines a metadata framework:
• CellML 1.1 [20] • CellML Metadata Framework 2.0 [21] SBOL (Synthetic Biology Open Language), to exchange knowledge about synthetic biology designs. SBOL covers both structural information, such as hierarchically annotated DNA, RNA, and protein sequences for design components; and behavioural information, such as the interactions between these components [22] . The current specification is SBOL 2.1.0 [23] .
NeuroML, a model description language for computational neuroscience [24] . The current specification is NeuroML version 2, beta 4, and can be found on the NeuroML website [25] .
In addition to the main COMBINE standards, COMBINE coordinates the development of associated efforts, that are not model or data representation formats per se. In some cases, they involve additional software formats that help software tools work with models and data; in other cases, the resources provide an additional layer of semantics that facilitate the use and interoperability of COMBINE standards or otherwise enhance their usefulness. Wherever possible, we cite the most current specification published in the series of JIB special issues (2015 and 2016) on COMBINE standards. A few associated efforts are currently only available from their website, in which case, we refer to that resource. COMBINE standards and associated standardisation efforts.
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